14 gree of atriomegaly in many of the subsequent cases has frequently been less marked. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] It is the purpose of this report to present the clinical features of 10 patients with extreme left atrial enlargement seen at the Massachusetts General Hospital, six of whom were also studied post mortem, during the past 30 years. One of these cases (M.D.) has been separately reported. Atrial fibrillation had been present in all cases for many years. Two women (J.L. and G.H.), however, eventually developed an established nodal rhythm, which was not the result of digitalis toxicity. Both had previously manifested a multiplicity of arrhythmias, including atrial flutter, nodal tachycardia, complete atrioventricular block, bigeminy, and paroxysmal atrial tachycardia with block. These arrhythmias, in contrast to the nodal rhythm ultimately established, were often produced by digitalis, to which both were unusually sensitive.
The rare manifestation of changing from atrial flutter to paroxysmal atrial tachycardia with block when digitalis administration was excessive was repeatedly documented in one case (V.K.).
Roentgenograms
By definition the patients in this series had extreme enlargement of the left atrium, which extended either to the right chest wall or to within approximately one centimeter of it. The cardiothoracic ratio was over 88 per cent in each case. Fluoroscopically, moderate to marked biventricular enlargement was uniformly noted. The pulmonary artery segment was usually quite prominent, and the pulmonary vessels were variably congested. Calcification of the mitral valve was observed twice.
The esophagus was displaced posteriorly in all patients, to the left in six, and to the right in two. Passage of barium was frequently delayed at the point of dorsal angulation of the esophagus at the superior level of the cardiac silhouette. Marked elevation of the left main-stem bronchus was present in all cases, producing flattening of the carinal angle, which usually approached 180 degrees. Atelectasis of the right lower lobe was apparent on eight roentgenograms. P., pericardium; M, inyocardium; FE, endocardium. The pericardium of the left atrial wvall is thickened, and the mylocardiu7m has been largelil replaced itith fibrouls tisstle. C irculalon. IVnlune XXIX. Janurs / 1964 EXTREME LEFT ATRIAL ENLARGEMENT ventricle which, with the biventricular enlargement characteristically present in these patients, usually rotates in a clockwise direction and is displaced posteriorly. This action may also tend to carry the left atrium toward the right as well. The descending aorta and spine form an additional obstacle posteriorly and to the left. Hence the pathway of least resistance to the enlarging left atrium is laterally to the right, and superiorly. Gradually, as the chamber expands into the right thoracic cavity there is enlargement anteriorly and posteriorly as well. Occasionally, moderate enlargement to the left also occurs.
The etiology of the right-sided chest pain prominently mentioned in the literature and present in nine of our patients is not entirely clear, although there are probably multiple contributing factors. It Displacement of the adjacent bronchi with widening of the carinal angle is the rule, and in rare instances actual bronchial obstruction with atelectasis has been reported. 20' 21 More frequently atelectasis results from direct compression of the lungs by the enlarged heart. Respiratory function may be further impaired by the decrease in vital capacity produced by the extreme cardiomegaly. In most instances the enlarged left atrium produces on physical examination signs that are almost indistinguishable from those of a right pleural effusion. The mistaken impression of a right pleural effusion has frequently led to atrial puncture at thoracentesis, as occurred in Owen's and Fenton's original case2 and in two of our patients. Similarly, the proximity of the left atrium to the chest wall may produce detectable systolic pulsations of the right thorax.
Despite the apposition of the enlarged atrium to the spine and rib cage, actual bony erosion is rare and has been recorded in only two patients. Ashworth and Jones 20 reported a woman with marked pain in the right chest and axilla whose enlarged left atrium had eroded the fifth through ninth thoracic vertebrae. Similarly, one of Daley's and Franks' patients17 had erosion of the spine. None of our patients demonstrated this. In all likelihood multiple factors contribute to the pathogenesis of this unusual entity. The features that seemed common to our patients were (1) a severe initial attack of rheumatic fever often with frequent recurrences (one case excepted), (2) the onset of atrial fibrillation at a relatively early age and continuing DESANCTIS, DEAN, BLAND for many years, and (3) mitral regurgitation as the predominant valvular lesion, with a lesser degree of coincident mitral stenosis in most.
Rarely, mitral stenosis may produce left atrial enlargement to the degree found in this study. Kent and others22 catheterized 14 patients with "giant left atria," and mitral stenosis was the predominant lesion in five of these. It is not apparent from the report, and it seems unlikely, however, that the atria were enlarged to the extreme size of those in this study. Kent found no correlation between left atrial mean pressure and chamber size.
Despite the enormous size of these hearts, many of which seem to occupy fully 50 to 75 per cent of the thoracic cavity, the patients often do remarkably well. This may be due in part to the infrequent occurrence of significant pulmonary hypertension, an observation which others have cited'8 and one that was confirmed in the only two of our patients who had cardiac catheterization.
Another interesting facet of the medical peculiarities of t-hese individuals was the striking increase in blood volume in the five patients in whom it was measured. It seems logical to assume that this increase was due in large part to the reservoir of blood in the heart. Systemic embolism is rare. There were only two minor embolic episodes in our series. A likely explanation is the predominance of mitral insufficiency, which produces enough turbulence in the huge atrial reservoir to prevent thrombus formation.
Occasionally, the right atrium may simultaneously achieve a large size, though the enlargement is never as great as that of the left atrium. This condition of extreme bilateral atriomegaly has been reviewed recently by Rogers Although extreme enlargement of the left atrium appears to be a rare occurrence in the course of rheumatic heart disease, it is likely that this unusual condition will be seen more frequently in the future as improvements in medical and surgical therapy prolong the lives of seriously ill cardiac patients.
Summary and Conclusions
Extreme left atrial enlargement to the right chest wall is a rare manifestation of chronic rheumatic mitral disease. The clinical and roentgenologic features of 10 cases observed over the past 30 years are presented, with the pathologic findings in six. These patients often survive in fair health for many years in spite of the enormous heart size. Rheumatic mitral insufficiency was the predominant lesion in all instances, with slight to moderate mitral stenosis also present.
Some of the characteristic manifestations of this condition include right-sided chest pain, dysphagia, signs simulating a right pleural effusion, and a marked increase in blood volume. Systemic embolism and significant pulmonary hypertension are infrequent. Possible etiologic mechanisms are discussed.
